maximum score of 8 can be obtained; the score achieved was reported to be 97% accurate at predicting the grade of cervical intraepithelial neoplasia (CIN) [4] . A multivariate analysis by Shaw et al. [5] found that, after evaluating the individual variables within the Reid index, only the degree of acetowhite change was able to significantly predict CIN. In addition, colposcopists using the index in ALTS (Atypical Squamous Cells of Undetermined SignificanceYLow-grade Squamous Intraepithelial Lesion Triage Study) failed to detect CIN 2 or higher at levels expected [6] .
Strander et al. [3] have devised a new scoring system, the Swede score (Table 1) . This includes lesion size as a variable to be scored in addition to the 4 variables found in the Reid colposcopic index, along with modifications to definitions of the scores for the remaining variables. Their results showed that the specificity for a total score of 8 or higher was 90% and that no lesion of CIN 2 or higher resulted in a score of less than 5. They also revealed that 70% of large lesions scoring the maximum 2 points resulted in CIN 2 at least on histological diagnosis. The primary aim of this evaluation was to validate the Swede score within a London teaching hospital colposcopy unit among a variety of colposcopists trained to different levels.
METHODS
Between June and October 2009, women undergoing colposcopy at the Royal Free Hospital, London, UK, were included in the evaluation. The sample group consisted of women attending diagnostic colposcopy clinics and women undergoing inpatient treatment of CIN. Colposcopists participating in the study attended a prestudy tutorial explaining the scoring system to ensure that they were familiar with the Swede score before commencing their examinations. The colposcopists included 4 who were fully trained and accredited and 3 colposcopists who were in the process of undertaking their training according to the British Society for Colposcopy and Cervical Pathology.
Colposcopists were asked to perform the Swede score at the time of the colposcopy and assign a final score to a patient. The patient was to be managed as per routine practice within our colposcopy unit. If a biopsy was performed, the Swede score was collected and recorded so that final histologic diagnosis could later be compared with the Swede score given in the clinic. The group of women who were attending for treatment underwent inpatient treatment using general anesthesia in the form of either a laser cone biopsy or large loop excision of the transformation zone. Additional information included the woman's referral or most recent cytological result, and the presence of satisfactory colposcopy and unsatisfactory examinations was noted but was still included in the study. Scores were recorded and correlated with the histological diagnosis after either a directed punch biopsy or an excisional cervical biopsy. High-grade disease was confirmed after a diagnosis of CIN 2 or higher. Women were excluded from the study when no histological sample was available; there were no pregnant patients included within the sample set. Histological diagnosis was performed as per routine clinical practice within the pathological laboratories at the Royal Free Hospital. Performance of each scoring system was assessed for sensitivity, specificity, and positive and negative predictive values. Statistical analysis was performed with a statistical analysis software (SPSS, Inc, Chicago, IL).
RESULTS
A total of 200 women were evaluated and assessed using the Swede score and had interpretable histological results; of these women, 36 underwent treatment of CIN at the time of their examination. Trained and accredited colposcopists carried out 60% (120/200) of the examinations. The most recent cytological results or reasons for referral were as follows: borderline smear test, (Table 2) . A score of 8 or higher had a specificity of 95% (95% CI = 89%Y98%) for CIN 2 or higher with a sensitivity of 38% (95% CI = 27%Y49%). Lowering the score to 6 or higher for predicting CIN 2 or higher improved the sensitivity at the expense of specificity (sensitivity = 65% [95% CI = 53%Y75%]; specificity = 82% [95% CI = 75%Y87%]). Lower scores showed high negative predictive values; a score of 3 or less resulted in a negative predictive value of 90%. Results for the subset undergoing treatment are also shown (Table 3) .
A subanalysis carried out to investigate the presence of a learning curve when using the Swede score considered the first 100 examinations separately and compared their results against the latter 100. Performance shown as specificity, sensitivity, and positive and negative predictive values is shown ( Table 4 ). The trained and accredited colposcopists were compared against the unaccredited trainee colposcopists. Using the cutoff Swede score of 8 or higher in predicting a CIN 2 or higher, their positive predictive values did not differ significantly (Fisher exact test, 2-tailed p value = .66). The trainees, however, had a significantly greater negative predictive value when scoring 3 or less on the Swede score (Fisher exact test, 2-tailed p value = .01). Each individual variable from the Swede score seemed specific for CIN 2 or higher when scoring a maximum 2 points (Figure 1 ).
DISCUSSION
The results of the evaluation compare favorably with those found by Strander et al. The specificity when scoring 8 or higher was 95% compared with 90% in the Swedish study, proving that scores at this level strongly correlate with CIN 2 or higher in our unit's population. In this evaluation, 47% of women showed high-grade abnormalities within their referral cytology. The performance of the Swede score in excluding high-grade disease was not as encouraging as the results from the Swedish study because 20 women scored less than 5 but still had CIN 2 or higher. A weakness in this and in similar studies of colposcopic performance is the risk of verification bias because the outcome based on biopsy is determined by the colposcopic assessment. However, the sensitivity and specificity of the Swede score in the subgroup of treated patients, where the entire transformation zone was subject to histopathological examination, were very similar to the performance in the larger group. The insufficiencies of colposcopy have been widely documented. Jeronimo and Schiffman [1] reviewed the results from the ALTS study and found that, among women with a colposcopic examination result not detecting CIN 2 or worse upon enrollment, the risk of a subsequent diagnosis of CIN 3 was equivalent during the 2-year follow-up regardless of whether the initial colposcopy results were CIN 1, negative biopsies, or normal colposcopic impression leading to no biopsies. Further studies have highlighted such inaccuracies; Pretorius et al. [7] revealed that, when performing colposcopy to confirm CIN, the ability to detect abnormal areas was not consistent. After taking biopsies from both abnormal and apparently normal quadrants of the cervix, 37.1% of the CIN 2 lesions or worse were diagnosed from biopsies of Bnormal[ areas at colposcopy. Increasing the number of biopsies taken each time will increase sensitivity for the detection of high-grade disease [8] ; this may occur, however, at the expense of increased patient discomfort and morbidity [9] . In addition to the issues surrounding biopsy placement, colposcopists have shown poor levels of agreement when reviewing cervical images [10] . The introduction in 2002 of set colposcopic nomenclature by the International Federation for Cervical Pathology and Colposcopy has helped standardize the way colposcopists approach and interpret their examination [11] . Hammes et al. [12] showed this to be the case, as improved agreement occurred after evaluating the colposcopic accuracy of the International Federation for Cervical Pathology and Colposcopy nomenclature in predicting significant cervical disease. Currently, within the United Kingdom, a structured colposcopic training program exists, with a detailed curriculum set by the British Society for Colposcopy and Cervical Pathology. Colposcopic training and expertise varies between countries, and methods to standardize and increase accuracy among colposcopists are welcomed. A scoring system provides a useful tool to ensure that all variables are considered separately and also allows the colposcopist to audit his/her own practice by comparing scores against histologic diagnosis.
The Swede score is simple to use, with no major learning curve; it can also be used by any grade of colposcopist. The trainee colposcopists show significantly greater negative predictive values, reflecting the fact that less experienced colposcopists will be more cautious in their assessment giving higher scores compared with their more experienced colleagues. In addition to its role as a training tool, the Swede score has been useful in creating cutoff values from which units may wish to treat patients at first visit without previous histological confirmation. In the Swedish group, this has been suggested at scores of 8 or higher [3] . The Swede score will benefit from being validated further in other populations. Visual inspection after application of acetic acid has been used as a low-cost screening technique in developing countries, and it provides an area of interest for the Swede score. Current literature suggests that this technique and colposcopy have similar specificity profiles for CIN 2 or worse [13] . Such populations may find a modified version of the Swede score a useful adjunct in predicting cervical abnormalities and avoiding overtreatment. Until now, the Swede score has only been validated in situations where the patient's referral cytology is available. A further evaluation of the Swede score where the colposcopist is masked from the index cytology has been approved to take place within our unit and in 2 additional hospitals across London. If this system is proven to be of use in the prediction of highgrade (QCIN 2) disease even when the colposcopist is masked from such information, it may have a valuable use in disease prevention among resource-poor settings where cytological screening is absent.
